
Chapter (1) 

Physics of MOSFET Transistor 



(( cjI yj y t ‘US' ^ <■ ^ <■ _$r>' ^-tU' )) 


Problems 



In the following problems , unless otherwise stated, assume 
p n C ox = 200 fiA / V s , Pp C ox = 100 pA/ V 2 , and Vth = 0.4 V 
for NMOS devices and -0.4 V for P MO S devices . 

1. Calculate the total charge stored in the channel of an NMOS 
device if C ox = 10 f F / \i m 2 , W = 5 p m, L = 0.1 pm, and V GS - 
Vth ~ 1 V. Assume V DS = 0. 

2. An NMOS device carries 1 niA with Vos - Vth = 0-6V and 1.6 
mA with V G s - Vjh = 0.8 V . If the device operates in the triode 
region, calculate V DS and W / L. 

, 3. An NMOS device operating with a small drain-source voltage 
serves as a resistor. If the supply voltage is 1.8 V, what is the 
m in i m um on-resistance that can be achieved with W/L = 20? 


v- We wish to use an NMOS transistor as a variable resistor with 
Ron = 500 n at V GS = 1 V and = 400 Q at V GS = 1 .5 V. 
Explain why this is not possible. 

5. In the circuit in Fig. 1, shown , Mi serves as an electronic 
switch. If V- m - 0, determine W / L such that the circuit attenuates 
the signal by only 5%. Assume V G = 1.8 V and = 100 O. 


,6. Deteiroine the region oi operation of M, tn each of the 
circuit shown in Fig— 



^ 7. Determine the region of operation of Mi in each of the 
circuit shown in Fig.3 


Fig-3 
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